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GENERAL 

The ADRET 5104 synthesizer is a synthesis-technique programmable master oscillator 
covering the band from 90 to 120 MHz with 10 Hz resolution and a stability of 2 parts 
in 10 s per day. 

The output frequency, intended for the control of hyperfrequency sources such as 
those used in satellite communications facilities, is available on a coaxial connector on 
the rear of the instrument at a fixed level of + 13 dBm/50 T2. 

The output frequency may be set either manually on seven decimal switches or remotely, 
by an externally-generated program fed to a rear-panel connector. 

MAINTENANCE 

The construction of ADRET-ELECTRONIQUE instruments is basically modular. This 
is inherent in their design. Maintenance of them is therefore easily carried out in two 
distinct stages : 

— This first stage consists of replacing the defective module or sub-assembly with an 
identical module from the spare-parts stock. Almost all of the modules take the form 
of plug-in-boards with keyed connectors. They are adjusted at the plant on special 
test benches in accordance with a precise procedure that does not vary from instru- 
ment to instrument, guaranteeing a high degree of interchangeability. Identifying 
the defective sub-assembly is considerably facilited by the schematics, charts, and 
explanations given in the technical manuals ; • 

— The second stage of maintenance consists of trouble-shooting the defective sub- 
assembly. During the guarantee period (one year from the date of delivery), this will 
be done free of charge by ADRET-ELECTRONIQUE in no more than a week or two. 
ADRET is of course ready to help its customers following this garantee period, charging 
a modest sum for each maintenance operation. 

Companies or organizations with qualified staff and the necessary basic instrumen- 
tation (oscilloscopes in particular) can readily trouble-shoot these instruments them- 
selves. The technical manual supplied with the instrument includes detailed circuit 
diagram , a parts list, and chapters on adjustement and maintenance. 

ADRET is also prepared to organize training sessions covering one or several instru- 
ments for its customers ; a good technician will generally need two or three days to 
become familiar with our products. 

Finally, we can supply, on request, such spare parts as transistors, IC's, resistors, capa- 
citors, etc..., if these have to be replaced. 



CHAPTER I - SPECIFICATION 



FREQUENCY 

Frequency range : 90 to 11 9,999 99 MHz 
Resolution : 1 0 Hz 
Number of digits : 7 
Stability : 

• 2 parts in 10 - 8 per day after 72 hours'operation 

• 5 parts in 10" 9 per day after 3 months'operation 

LOCKING 

To external standard, by built-in comparator, moni- 
tored by a ± 5 V output on the rear panel, with built- 
in master oscillator tuned by a ten-turn potentiometer. 
Frequency : 5 MHz 
Level : 200 mVrms to 1 Vrms/50 ft 

OUTPUT LEVEL 

The output signal is available on a rear-panel BNC 
connector. 

Fixed output level : + 13 dBm/50 ft 

Output level flatness from 90 MHz to 120 MHz :± 1 dB 

SPECTRAL PURITY 
Harmonic signals : - 26 dB 

• Non harmonic signals : 

• Line frequency spurious : - 70 dB (typical) 

• Other spurious : - 80 dB (- 85 dB typical) 

Phase noise (in a 1 Hz bandwidth typical) 

• 115 dB at 300 Hz from carrier 

• 120 dB at 1 kHz from carrier 

• 125 dB at 10 kHz from carrier 

• 140 dB at 100 kHz from carrier 

PROGRAMMING 

Manual/Remote switching by logic input to program- 
ming connector. 

Impedance : 2.2 kft 
Current source TTL logic : 

• «0» logic level : 0 V to 0.7 V/0.2 mA 

• «1» logic level : + 2 V to + 5 V/0.1 mA 
1 *2*4-8 BCD code 

• Parallel input 



• Acquisition time : See table below 



Digit affected 
by the frequency 
switching 


Settling time 
at 100 Hz from 
final frequency j 


Settling time 
at 10 Hz from 
final frequency 


10 7 - 10 8 Hz 


1 ,8 ms 


18 ms 


106 Hz 


9 ms 


12 ms 


10 5 Hz 


4 ms 


6 ms 


10 4 Hz 


18 ms 


25 ms 


10» - 10 2 - 103 Hz 


20 ms 


35 ms 



The above-mentioned settling times depend only on the 
Might of the digit affected by the frequency switching. 

ALARM 

A front-pane! indicator monitors the frequency of the 
output signal. 

On : output frequency different from programmed 
value. 

Off : output frequency equal to programmed value. 

POWER SUPPLY 

Voltage : 1 1 5 or 230 Vrms ±10% 

Frequency : 50 to 400 Hz 
Consumption : 22 VA 

TEMPERATURE RANGE 
Operation : 0 to + 50 \C 
Storage : - 20 to + 70* C 

MECHANICAL DATA 
Height : 

• Front-panel : 126 mm 

• Cabinet : 1 10 mm 
Width : 203 mm 
Depth : 400 mm 

Adaptable to 19" rack : 3 U (two synthesizers can be 
inserted in the mainframe). 

Mass : 6,5 kg. 




CHAPTER II 

OPERATING INSTRUCTIONS 



11.1 - SETTING UP 

The instrument is plugged into the mains using an 

FRB DOS power cord with automatic lock (supplied 
with the instrument). 

Set the mains voltage selector to 1 15 or 230 V (each 
setting^ has a tolerance of ± 10 %). Protection is by 
two 250-mA fuses, connected in series for 230 V and 
in parallel for 115 V. 

11.2 - CONNECTIONS 

See Plate 111.1 : Connector Characteristics. 

FRONT PANEL 

There are no connectors on the front panel of the 5104. 

REAR PANEL 

Plate 1 1 1.1 shows all connections to be made to the 
rear panel of the instrument. 

M.3- CONTROLS LOCATION 

3.1 - FRONT PANEL 

The seven decimal switches on which the output 
frequency is set are on the front panel. They provide 
frequency switching from 10-Hz to 10-MHz steps. 
Three validation lights are also located on the front 
panel ; in order : 

DS01 : «ALARM», indicating when off that the 
output frequency is identical to that set on switches 
KOI or programmed via programming connector SOI. 
DS02 : «REMOTE», indicating when lit that the 
« Remote» mode is enabled (from pin 20 of program- 
ming connector S03 on the rear panel). 

DS03 : « », indicating that the instrument and master 
oscillator are on ; goes out when the master oscillator 
has warmed up. 

See Plate 11.2 for front panel reference. 

3.2- REAR PANEL 

All outside connectors, together with the potentio- 
meter used to tune the master oscillator, are located 
on the rear panel. They are described in Plate V-2. 



11-4 -PREPARATION FOR USE 

Before turning the instrument on, check that switch 
K02 is set to a position compatible with the mains 
voltage (1 15 or 230 Vrms). 

As soon as the instrument is plugged in, indicator light 
DS03 on the front panel lights, indicating that the 
instrument and master oscillator are on. Wait until 
DS03 goes out again before using the instrument. 

*1-5 - USE 

Refer to descriptive Plates 11.2 and 11.3 for the loca- 
tions of front anc rear panel controls. 

5.1 - DIGITAL MANUAL MODE 

The Manual mode is selected via pin 20 of rear-panel 
connector SO 3. 



The absence of a signal on pin 20 selects the Manual 
mode. 

«REMOTE» lamp DS02 on the front panel should 
be off. 

Set the output frequency on the seven decimal swit- 
ches (KOI), which are direct-reading. 

5.2 - DIGITAL REMOTE MODE 

The Remote mode is also selected via pin 20 of pro- 
gramming connector SOI. 

Apply a «0» level to this pin (0 to 0.7 V/0.2 mAj. 
«REMOTE» lamp DS02 on the front panel should 
be lit. 

Programming should be in TTL-compabible positive 

logic, since the input circuits consists of a series L 

TTL gage preceded by an BC filter (see Plate vi-9 for 
a circuit diagram of the code fitter}. 

The desired output frequency is programmed by 
applying a «1)> level to the corresponding code in- 
puts and s «0» level to the remaining pins. 

Figure 2 shows the pin references of programming 
connector S03. 

Pin 20 is used to program the operating mode : for 
the Manual mode, no signal is applied to this pin ; 
for the Remote mode, a «0» level is applied to it. 

Pin 18 provides a logice level determined by tne 
operating mode : «0» in the Manual mode and «1» 
in the Remote mode. 

Pin IS is connected to the instrument ground, and 
the remaining pins receive the frequency-programming 
codes in positive logic («1»= 4- 2 V to + 5 V/100/iA ; ■ 
«0»= 0 to + 0.7 V/0.2 m A). 

It should be noted that the 8.10 7 Hz bit cannot be 
programmed from connector S03. Any validation of 
a step smaller than 1.10 s Hz validates the 8.10 7 Hz 
step internally. 

Exemples : 

1) F = 90 MHz 

To obtain this output frequency, code the 1.10" 
Hz and 8.10 7 Hz steps or simply the 1.1 O' 7 Hz step. 

2) F= 96 MHz 

Code the 1.10 7 Hz, 4.10 6 Hz and 2.10 6 Hz steps 
or all three plus the 8.10 7 Hz step. 

3) F = 114 MHz 

Code the 1.10 s Hz, 1.10 7 Hz and 4. 10 6 Hz steps. 



FIGURE 2 : Pin references of programming connector S03. 
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REMOTE PROGRAMMING 



PIN 


FUNCTION 


PIN 


r ! 

1 FUNCTION j 

i 


1 


1 10 1 


20 


r* ■ ~ i 

LOCAL/REMOTE 


2 


8 10 1 


21 


NC 


o 

vj 


2 10 1 


22 


1 10 5 


4 


4 10 1 


23 


8 10 5 


5 


1 102 


24 


2 10 5 


6 : 


8 10 2 


25 


4 10 s 


7 i 


2 10 2 


26 


1 10 6 


8 ! 


4 10 2 


27 , 


8 10 6 


s 


1 10 3 


28 ; 


2 106 


10 


8 10 3 


29 j 


4 10 6 


1 1 


2 10 3 


30 


1 ;C 7 


12 


4 10 3 


31 


8 10 7 


13 


1 10 4 ! 


32 


NC 


14 


8 10 4 ! 


: 33 


NC 


15 


2 10 4 | 


;■ 34 


1 10* 


16 


4 10 4 : 

■ 


: 35 


NC 


17 


- NC ; 


i 35 


NC 


18 


Lev.«0»/Lev.«1 », 


: 37 


NC 


19 


® • 


• 

• 






W/. ! 


j 

i 1 





/VC ; Not connected. 

Logic level : «0» :0 k + 0.7 l //0.2mA 

«1» : +2 k -f 5 V/+ 100 HA 



5.3 - LOCKING MASTER OSCILLATOR 
TO EXTERNAL REFERENCE 

The frequency of the crystal master oscillator of the 
synthesizer may be locked to an external reference 
fed to rear-panel coaxial connector J2. This reference 
should have the following characteristics : 

Frequency : 5 MHz ± 3 parts in 10 7 ; 

Level : 200 mV to 1 Vrms/50 fi. 

It should be of good spectral purity. 

Procedure : (see Plate 3). 

Apply the external frequency to J02. The master 
oscillator is tuned using ten-turn potentiometer Pi 
and locking is displayed on a galvanometer (*P 500 mA) 
connected across terminals J03 and J04, which 
provide a DC voltage ranging from + 5 V to - 5 V 
(Zi= 10 kf2' as a function of the phase difference. 
Maximum locking security is obtained when the DC 
voltage output is 0 and the frequencies are in phase 
quadrature. 

When the master oscillator is not locked, the voltage 
delivered by J03 is not uniform but triangular, and 
the galvanometer neeale oscillates. At a distance from 
pull-in, the best is very fast ; as locking is effected, it 
decelerates steadily until the galvanometer needle 
stabilizes. 



PLATE 11.1 - REAR-PANEL INTERCONNECTIONS 




CONNECTOR j 
REFERENCE 



MARKING 



© 



(j03) 




© 





MATCHING 

REFERENCE 



REMARKS 




Ouput 



Input, 5 MHz 



RADIALL male 
BNC 

RADIALL male 
BNC 



Output, ±5 V 



RENAUD female 
DN4D 



Ground 



I MFOM female 
! D3203 



Power supply, 
| 50 mA max. 



PERENA 
P15F 6S55 



M a i n s 



FR3 - D03 



F requency 
Programming 



SOURIAU DC M 
37 pins 



Output of synthesized frequency ; 
level, + 13 dBm ; impedance, 50 S3 

Input cf external reference frequency ; 
5 MHz, 200 mV to 1 Vrms/50 P 



Output. ± 5 V ; oscillator locking monitorin 
voltage 



n 



Ground 



Power supolies for peripherals ; 
+ 12. - 12, and 4 6V with 
respect to ground 




AC power supply ; 1 1 5 or 230 Vrms. 
50 Hz to 400 Hz 



For BCD 1 -2-4-3 frequency-programming inputs 













C9Clrr . 4 l switches for Manual frequency selection 
( 10' Hz to 10' Hz steps ; 10-Hz resolution) 



OutpuT Of Synthes rsc frequency «>e* KOI 
o r S03 

• Frequency ‘ 90 to T 2C MHz 

• Level ■' 13 d9rr, • l Vr^i; 

• I m oedance 50 t l 



37 -pin connector 

• tDlGlTAL REMOTE PROGRAMMING » : 
Input of programming signals ieCD 1 2-4-3J 

for frequency selection 

- .MANUAL/REMOTE SWITCHING. : 

Mooe switching. C \ splayed or. DS02 



1 — ■ ' 1 — ■— ■ 

Connector 


providing 


power joppf’es for 


peripheral 


- 12. - 12. 


and - G V .vtih respect 


tc ground ; 


consumption 1 


50 mA). 



J01 



* 






& 



Ten potent. o meier for osci!!«:o' tuning, fc- 

locking ot oco: osc<;!a?o' : c evtsma reference 
fed tc coax *3! connector J02. 



\ •' 
lit: 



v u; 
£ U 
: z 
t < 
Jf c 
• u_ 



4 



-- ~ . - tC&S 

• i- . 

tt- • r. •." *'Sk. . 



V>w 



















